Altered endothelial mechanisms blunt skeletal muscle microcirculatory responses to live E. coli sepsis in 1K1C hypertension.
While renovascular (1K1C) hypertension significantly attenuates small arteriole dilation to sepsis in skeletal muscle of rats, maximal dilation of these small arterioles is not altered in response to an endothelium-independent vasodilator (nitroprusside). This suggests that 1K1C hypertension modifies a receptor-level mechanism to reduce small arteriole vasodilation during sepsis. To test this hypothesis, we used hydroquinone (HQ) to block an endothelium-derived relaxing factor (EDRF) in skeletal muscle arterioles of sodium pentobarbital (45 mg/kg BW)-anesthetized 1K1C-renovascular hypertensive male Sprague-Dawley rats which were then made septic. We found that responses of large and small arterioles to sepsis were blunted in hypertensive rats and that these responses were unchanged during the presence of HQ. This suggests 1) that blockade of some vasodilator mechanisms does not unmask an enhanced vasoconstrictor influence during sepsis in 1K1C hypertension and 2) that EDRF mechanisms are blunted by 1K1C hypertension. To further test this second idea, we examined the responses of small arterioles to acetylcholine (ACH) in normotensive and renovascular (1K1C) hypertensive rats before and after EDRF blockade. Skeletal muscle small arterioles were essentially not reactive to ACH in the hypertensives and HQ did not change this response. However, some vasodilation in hypertensives occurred under very high ACH concentrations even during the presence of HQ. These data suggest that sepsis-induced small arteriole dilation in skeletal muscle is blunted because endothelium-mediated responses are impaired in renovascular hypertension. Nevertheless, EDRF-independent mechanisms appear to be left intact during this form of hypertension.